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vvith enhanced electrical properties comprising a polya- 
'•; oc rosin a flame retarding amount of a halogenated 



an effective r i wit of a pyiO'polyphosphate. and op- 
tionally inclj'j: remfcronq glass fibers or an olctmic 
polymer to: e- ■■ i nenq elect r cai properties. 
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Description 

'Mis irvoni:on relates to Name retarded resin molding compos.:. or s i r creed electrical propcrt.es 



Background of the Invention 

f icsms such as polyamide-6 6 a*e used in melding cc-n positions o .e . ■ ny excel em properties i o strength 
-.•,.lvui" resistance e'e in applications whicn req^ re good electrical c 'cnerm. ■■ .; dud cads may do exposed to seveie 
; cr::i: ore such <is evoosure to elect* ical discharge o- to excessive c jrent le :ae , : cross its su-lac e These conditions 
''^uit act only tha' the molued part have fiarrc res-stance but also lha; oo no-oca pad nave a nigh degree of 
■ t sta.'ico to carbora/atron t.p:n exposure to mcjn voltage . e gooc: track '■ o-nco -ria a n.qn oogiee of resistance 
\; oiol :r ica; discharge 

However it has been a problem that flame re larded polyanide resins n -i.-- ;jocr track resis'ance compared to the 
- '0'>-f'rtrne retarded resin US Pat No. 4 559 372 to Gi:oud-Abol dessnoes a . -reposition of comprising (i; a polyamide 
1 1 i a tirepiooting amc'jnt of red phc sphorus and i ui) an effective amcum of ; c ; - ; :st one anthanidc c impound as having 
nproved electrical properties Other materials mentioned include the ncom ■ -.tion ot cupnc oxide and cadmium oxide 
f or improved arc resistance. This foc us ol this patent is on the utilization ol no! Phosphorus 

Hence it is desiraolo to provide additional ingredients which can en nan: ■ ■ the tracts ■ osistanco of glass fiber polya- 
mide composition especially t:ame retardant poiyatride compositions 



Summary of the Invention 



It ,s an object of the preson: invention to provide flame retarded, re ntorc 
ikewise articles molded trom tnem which have improved electrical proper t ■ 

Ar :other object ot the present invention is to provide flame retarded polyar 
compositions which are suitable for molded electrical devices, such as e-o 
\ise h jldcrs lamp sockets distrioutor caps or ignition cc lis 

According to the c resent invention there are provide J flame retarded a 
electrical properties, particularly track resistance, which comprise a polyar r 
genated flame retardant fiber glass and/or mineral filler ar a an effective am: 
fio electrical properties. The pyio/oolyphosphate may be a metal pyropnoso 
oyroo'" osc h ; jte. or mn'al acid polyphosphate 

In accordance with another aspect of the present invention an olefinic 
.-idd:licn to tne pyro, polyphosphate for enhancing tne eiet tncai proper! es 



co poiyam oe rosin melding compositions 

■ de resin molded artic les and the molding 
« ii ca; outlets circuit oreakers. switches 

r molding compos tions with enhanced 
i ae. a flame retarding amount of a halo- 
un: of a pyro-polypr osohate for improving 
■. Co a metal polyphosphate a metal acid 

I ■. ymer is incluued n the composition in 



Description of the Preferred Embodiments 



in accordance with tne principles ot tne presort nver; en tne comcnat 
. '■ \:: s t ..as am suitab'o for electrical devices and h r:V0 mproved Cornp;-:- 
'Measured by UL-74GA or AS TM-D3635-S5 or IEC-r2-3 rJ Publication The 
'.no rcla^vc ochavior of solid electn:a! insulating materials with regard to tm 
•tpcsoa ;m cor c ect: c<: chess to water a no ctrc con: : m nants Iron- 

' ■ /-n;: a:-, ■ : r : e- : s . ! o \/ "! e si ,.:np tip lity : f tr e •■ :> ■ n ; -m .; 
y ■ efei a: ) v tt o 0" ot the * r'al ccmpos tion is ciemo ' . -.• ::i 
-0'_ v c lc l v C ^' . : . i'y 'Cat 00 v i ' ; :OC e e ' ias . i \ . . . ; ._: ~ ' . 
•etarciants and a'ass fibers tend to decease tne C' van. c to anout ;-Y5 ' 
t'"io 'om r iimng ngred ents so as to net detract from the aesiraole flame 
-i'lcr thf; o- tne f mal ;nimposit ; or^ 

( ''etL-r,ip v if e cos roc flame 'etarcancv s V-0 H:cncn:i tc Incicrw"/ 
' ' : ;'■ 0 T| .: r "''l Oii^ p ■ etarciancv" I'^PO'tan; pr'")p»~"t n~ ■<- >,::e r^ccc: 



■' o* mere Jients a-e selected so that the 
' .e HacKinq nde> iCTI) CTI is typically 

elhoo ot this test is intended to indicate 

i susceptibility to surface tracking when 
n nc us Pas method is especially 
. t ; u : ' rjctem-: ned unde r the con 

■ o" ■[■'' " ■ 1 e .-trolytn (o the spec 

■ :■ on ■ ■ \' u r eat e; t na'i a CO C 
t' o ad(i tio-i ot fla-e 
■ . vats Horv»? it is desirable to select 
ea,:r-ny -:r:i mec^amcai properties but 

. iO_'" . ; t_- es lest Nc 94 Ir 1 additionn 

i n ■■ : gr, ( -.c p'ocessan I ty . e 
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.'.■■I'j-cn M s a metal x ig a n^moer tjcm 1 to : 2 y g .; r».r rei 'rom v to * 
' : m 1 to 5 j'icJ the sum ot ('/)ty is equa. to fi 1 1 ; M is prov-moiy a LOc^a - 
-__oum cr cctassium 

G.rsu .:umpo.mds imcIjcJg for e>:amp:o pyrcr/iosc .at-s cf the c m 
-sNa-I.G'.-G - and Na.^rl ,P.X^ or sodium he<amcta phospnatc. Na £ r-C,^ 
, re h.ydra'es and may DC in powder term Sodium ac.d pyrophosphate is tr .. 

The pyio. polyphosphate is addea to the flame retarded mo;dnpj comp:_-_ 
tir:CK res stance but not in such amount that other essential properties o! :n 
aeqraJed Preferably the final composition comprises from aooul 0 5 to ao.;.. 
to aoout i'C percent o' the pyro, polyphosphate tor rnprovir g :ne CTI 

A.. id t enally it has been found that olefin c type polymer may oe aoaed : 
c etinic type eolymers aae the addition polynrcrs ot olefins Su:tab e cionns r 
e*ie and octane ;r their copolymers 

P jiyole'ms may Do high density polyethylene (d- above u 94) low uons : 
density polyethylene (d--0 9 1 6 0 940) or polypropyic re Tne olefin polymer- 
• ;;;v one or ethyiene-Putylenc copolymers ana those centering ac.d c ■■■■ 
"cm aciy c ace memaciyic aciu ai'y'ic ibiu't; a uinauyiic t'siuit a ky . 
amo.r: o' aoou - 5-25G. preferably 1 f. ercent by we girt Most ^ : o t ca ■ ■ 
. icrylate or meth -icrvlate 

Peleraoly clef in ic type poiymcrs ?jq included ir the final composition a . 
mere ereGsably from about 3 t a about 7 percent by weight of the final corrp. 
me CTI 

Incruccc m 'he 'csm ccrnpositions of the present invention are mine a 
oolyphos;: hates to enhance the track resistance The preferred mnera fi ci- 
ncludo metal sulfates micas, clays such as alurnino silicates and aluminc " 
■astonile metal c»ioes such as titanium dicxide zinc: sulfide ground quaitz 
tee ta-e cays and metal sulfates. Typical silicates it'idude calcium silicates - 
such as -vaolin wmch is a c: ay material co.mposea of fme-umined mirom 
M^wn as Talc sil ca and alumina type minora! mater als and Mica which s 
s a nydra;ed aluminum silc-ite generalized by the formula ALG-,SiC -,-xh ,C. 

The metal sul'a'.e salts as well as tneir hydrates yre a cefened m.nera ' 
Group iA and Grojp MA metal sulfates with barium. :alcium and magnesiur 

Banum sulfate wh-cn is non-toxic and insoluble in dilute acids is especial 
Gar of the naturally occurring barytes c r as synthetic ally derved barium sulfai 
Tne roar tic :o size may vary fiorr 0.5 to 50 microns p'eferably from 1 to 15 " 

In most applicat ons. the py ^/polyphosphates, mineral f dor ana re ntcrc ■■ 
tne filler material, and desiraoly represent 5 !o 70G, arid p'eterab.y from G 
composition Based on the total weight of tne composition reinforcement rr . 
'■cm s to 30 percent by weight minora' tiller in an amount from 3 to 30 oc 
:■■ .oac" *':ti 0 5 'c 20 percent cy v/eicht 



j ■ cc r "cr 0 to 1 0 z s a number 
4 IB . r MB metal and more preferably 

: \-i if g"' • ^'jG r ''rp: r ' Jrl ^ i c p j C 0c 
c.iiy :t _ e metal pyrc/polyphosphates 
■ cot pretcco 

-ns , in amount effective to increase 
n < ■Iding composition are substantially 
40 ana more preferably from about 0 5 

■■■va^arr amaa rent of If ie CTI Typica, 
a;; etayiono propylene tut/lone nex- 

\:> j yetny ene (o about C 92) linear low 
ay no copolymers inducing othylene- 
* strjelsm ts derived f c r instance 

/i '_• ^ . v : i> iiku i'i lOSi Ollun ii'i l Pi O 

.-re cooolymcrs of ethylene with ethyl 



a amount Irom about 1 to about 1 0\ and 
son as an o 'festive amount to improve 

'i o' mate'irjis which act with the pyre- 
■■■•nan so tne CT, Typ cal mineral fillers 
;r .Obk.m silicate talcs, glass flake wo - 
r-a tht; hke Prefened mineral fillers are 
.s'] as Wollastortite. aluminum silicates 
; ,.;aiii_' hydrated magnesium silicates 
; ' ivoacas a.uminosilicato material Clay 

G b a ;relei'od rnineial filler 

i re'er-cd metal sulfate salts ai e the 
:. Gates ocing preferred 
pi of or red Barium sulfate may be in the 
• using well known synthetic techniques, 
■ens and most preferably 8 microns. 
; matei al s^cn as glass fibers,, comprise 

cu" . G the total weight percent of the 
■- a 1 is prefcnaply present in an amour t 
■' ::■■■* w r ' olM are pvro'po'yohcschate \r 



/v 



. I aiah^v !'.' no employed for eioctrica: uso& it is p-ofoi '(:■■.: to ua. 1 f tmjjT 
:j ass that is relat ve y soda-' ee T h>s is known as "b " g ass ■ nc lament - 
-!t;-n- r y a i Plowing flame t;lew : rag and mechaaical pel, ag .'ic ;refeaed ' 

, '-aa-naa ca. [O i re. T , "to ' lame'it diaireters fae'cacly lai qe f'O r "n -\v>c . 
• :voiSi' r;- t t f_i n ra- amq c-;.mpos lions t !■"- -o^vr-no--,; ■ ■ ':~r- *■■ . .■ 

' " :-'n at. set I rSo ,:h.out t long ir arti: os r~cl:je:i *f . . p- : .■ : 



ti ■ crisis ia:iii)i ised of bdOSlllCate 
G 1 "' :v v standard processes eg by 
s- '. r p us*, c r •) rdorcerr ent am made 



-l.-ropp- 



fands 
enctns 
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.vt; gr : o' xsai A oxft rreu : tinge- wil: bo f rem aooct 5 a. *■ 5 pexem 
, : , * s haxsxnatec aromatic Hame rep adants rv tetrabro'^o: ■ . 
opcpnenv etho' dominated pj'ystyxne bx'mnatec sO'A eclyepex ct. 
!".o po v ralory; o:rv .ale- ooiy : haloarv: methacy ■ ; te ■ 0' — ixtur-: c v 
"~ie most ;:rrlo!rioiy beans pc.y ipontabromcoer/y ac; ^ate. * ; BB \ A 
aaP c hamc aetarcanl maternal, use! a! in a n umber o ( sy' 'hoi i:^ xsins ■ a 
_: penlaeiomoocn/y acrylate est-?' -.PBB-MAj The ^BB- ; -A polymor ic O-a- 
me synthetic i-'sn d.a nq piocessrg to impart fl j r r io rctaicpait character^: . 

Fxampxs of ctner sjilab e flame retardants ate bxmohited pclyst/ror - 
meromcst/rerx decabr cmotiphcryl ethane tetrabrornob e'xny Cxmria: 
oes o q N N'xttiyleno-kis-tet'abrorT ophthalirmde ol comer : uiormnaiea . . . 
':om letojbiomctisphenol A. which, f desired are cnd-cap^od with pn en 
radicals or ofomnatod epoxy resins Other aromatic :a'DonaX flame xtao: r 
X Mono 

The * !'''0 re'aa-mts are tvpicailv jsod with a synepgist parlieula:i y i '■ 
pounds are wideiy ava.laDle or can be made in known ways Tvp-cal :rorg 
3oX and the i-ke Especial. y prelencc is antimony in oxide i L : b.,G-0 oynem 
usee at about "".) 5 to 1 5 nna more preferably from 1 to C percert by we :jnt :.■ ; 
*,nal compos iti on 

Also. t"e ! nal composition may contain polyx'railuoxehry one (P T FE: \ 
dnpping in 1 a mo xtardant thermoplastics 

Suitab e pi." lyamide component inc luae polyamice-0 poiyamide-6 o pciy 
po!yamidc-6.10 and po yarnicc-6 1 2. as well as solyarrides oiepaxa -<o\ r : 
and h irnetf" ylh-.-xamethyienediamine: lion" acipic acid and rTi - -;y I y ler'.e;a iair n r< 
■; p-ammocyc ior e.\y.) propane, ana 'rom terephthahc ac d anc 4.4'-diaminocL 
polymers :f two or more o* the t Dr eg ~>ing polyamides c prepoiymers tnex;. 1 
of trie oxsont -nventior 

F.ji:norrr.c:o the polyamiaes may be mace cy any «.rcwn method iru- a: 
monoearooxy'ij acid :>r h actnrn thxrecf having at least 2 caroo" atoms ce'x 
< >' substantially eqinmci^r proportions of a diamine wh c n ccn'axs at ionst 
.-od a dicaxoyb: a;iu or o ; a rnoncaminocai b ;-*ylic ■■:(: d :y a lactam 'mm- 
startiaily oujirnolar p rc t: ort ons of a o.amino rind a cic srboxv n : acid The o 
ol a tuncticnal derivative thereof for example a salt, ar es'.e' or acid cbdc:r :\- 

A deta led description of polyamices and polyam dt □ r es-,fsc rrater:ah. 
Yates Other csef j| p :;lyair.i:ies c ften referred to as "Ny-ons" are c sclosec \^ 
4 659 760 *o Van dor Meer ard 4 .3M.056 to Leno ct fj oa:n also in cor po- 
ised may also be ore or more o 1 the. e refcr r ed \d as ":o^u[ once ryior^s 
c more pilyamidcs with enc or more polymeric or cocoiymenc OiastomcL 
types cf materal:: are given ir U S Fa! Nos 4 *74.35r. 4 4/4.927 4 'MB ' 
.ncorporated herein ty reference, as well as in a publication by Gallucci e: : 
Modlicd p o!vethyle-e" J A^PL ^OL v SCI . V 27 P p 425-437 fi ( >52< 



■ ■>'\- J A . y •:•:>.. -iate oligomer polv- 
oari.iiea rn.ces bromnatca ooiycar- 

~ :.\\ ' ! oeyl acrylatC; i3 preferred 
.■ lo-r-r MOjv.o *o: some tirre ard is a 
:*> r-A s prepared uy the polym en/at ion 
xlaruart rnatena! s incorporated into 

:.:.j;c. ,-;s poly ciioromostyr one ana poly - 
J alcna cT'cqa alkylone-bis-pt trialiri 1 - 
nates especially carbonates derived 
, nid.ca.s or with b'ominated phenoxy 
:s a:e so! torlh m U S. Patent 4.636.544 

; m c antimony compounds Such com- 
. syiuirgist compounas include &b.,C»=. 
- sucn as antimony oxides, are typically 
,od on tne weight percent of resin in tne 

,»e resins jr copclyrnex used to redu;e 

:mide-i: oolyarnide-1 2, polyamido-4 6. 
rephthah; acid and/or is::phtnahc :ic d 
;rom adipic acid azelai: acicJ 2 2-ois- 
yclohexylmethane Mixtuies and/or co- 
tespcctivcly are also within the scope 

rig the ociiymei i/ation of a rnonoarnmo 
■n Ik 1 o a r7 i ro arid ca-boxyl c Held cr oup 
.inor atoms between the ammo croups 

■ >s Jet.: ed aoove together w tl sub- 
. :".:cxyl:c -ic:d may be used in the torm 

. provided r U S p- ci { No 4.755.566 to 
Pat Nos 4 732 935 to Grant e: a . 
;c:j nDrein cy 'e'exnee The poly irnide 

sn a r e often prepared by blendin ^ one 
:cjqnon ! rx agents E<arnples of *hese 
.1 4 25" 044 3 «?4 SB2 . 4 147 740 all 

"-'OLvration and Reactions of Eooxv 

. At: Ti j ■ : c i exr- cd b-::in;: 00 y, I 



' 1 r ',: ::r ;dc . i.soj r.». • .) r pre' .•' 'a, >:■ -n :t r-< v i'.co 1 - tv 
i 4!" - • ■- < >s: "■' ' ' ■ x'u ' i ■ ■ a ^ ' n d' '■'0:r: ■:! 
3 >■: a ; ^.r.uus PO yam Us: 'CS-":' r j :-■ tne po'va'-'id-' 1 ■ 

' ' c ' '.of s _ y c*'i.OL ! s , is sl t t^ t " aoove < ino tro" - :L'Ca : , vjU to . 
* 00 pals ay weicnt o' cotii cor^pc-nents cor^n nec 
Add. banal ingrea ertsmav inslsd" ^tner tncnrcplastic msms r" an ; 
- Ifu3 wo.ght o f the formulation Ouch siher s^.taole thermor as'as r.^sm 
•d aietnaerv'-c polyi^cso: copolymcs epoxy x- as \ _. as ..nate- 
.; '■ ia po- venenv one ox oe aixl o eiaaa ; g r at ( " ^''V 1 '"" • ■X!a'" , r ; 



a' ! othei oo. yam oes based 

: 5 2 pexor.t Dv woi.int pased 
"mi Jde fxlvestex aery is 
' ; ■■ 5 v i.to oxide nasoo : es as 
> . : • v ; I 1 1 a e r s polypheny lone 
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O:.':0r ;,'K.;reaonts employed in lew amounts typically less [fun b omco' 
::,:ni/ons .ucncam.s cciorams plastici/ers r.jdeants antioxiaar ts aoo , , 
•-elected so as [q: ic de etcnou sly affect the desired oropcrt cs of me -no o 

Amc.qh it s rot essential best results are obtained 1 '.he irg:c J Oflc 
mooeo f decompounding can be carried out in conventional equipment r 
csr otner irigrea.ents -ind optionally other additives and or rcini cicemo 
■j'V o.enc of trie c _ " * p ; s :on On the- other hand a '.win s: row e*:tmsion r aa 
a! the feed po*t anrj rerVircement down stream 

For tic ns cf the olonc can be precornpc unded and then extruded witn tt 
clomped in:c mo Jmq compounds such as convent onal .jiaru-os pellets 

"I e comcost ens can Oe molded :n any equipment io. overt*. kjhi ally us- 
ampie good r esu'ts will be obtained m an injection molding mad" no eg ot ti 
moiperalcres wh ;h depend on the particular tnerrn spiastr: jli i/od M nocos- 

? io poiyamiue ih e am : unt cf additives andor teinfoicriq Mie and :no 
;>y-0!-t those ski : ed :n the art will be able to make ccnvcrtcnal ad^stmm 
>. oit'posil cri 

F- larivnabmty tests worn pe t foimed with the pioceou-e ot mtoe: w: iter's . 
Tests *or Classification C Materials. Ul -94 " According tc :n s rroceoiao " 
^4 V-0 l;: ( <4 V-1 or L L---)4 V-2 on the basis ot the tests results obtained 'rv ' 
Cammabhii.y classifications act drdmg to Ub-94. are bueflv as f Dhows 



, wtagn: :J t* e total composition include 
.osomors I rose rgredients should be 

■ -■ m oc :moo^dec polleti/ed and then 
■■xamp e attei orecrymq tne polyamide 

1 simqe smew extruder is fed with a 

■ e can oe 'ed w th lesins and additives 

■amainaor of tne formulation, ana cut or 

oy Li: ridnrd tcommques 
' ' " mar .,;;l.-]blic compositions For ex- 
: : 0 '.on Van Dorr-, typ o with conventional 
:r y depending on the mo ding properties 
J ystai.i/at on of the jo;yamide com- 
'"! Tel:) rg cycles to accommodate the 

,'atory bullet n L M entitled "Combustion 
maionais wee classified as either UL- 



V 0 tne average period of flaming and /or smo:deor q afte r 'onovmc 
socor ds and none o' the samples should prodjce dr os cf oarh;:les wi 
V-1 tne average per od of flaming a.nd'or smoldering after removing the- i 
five seconds and none cf me samples should produce daps of paiticum 
V-2 tne average per od of flaming and'Or smoldering after removing the ■ 
fu'c seconds and the samples may produce ar ps o' bu-ninj pamclcs vo 



ign ting tlame should net exceed five 
■ i grate abso: bent cotton 
ruling harne snoulo not exceed twenty- 
.nich ignite absorbent cotton 
n ting flame snoulo not exceed twenty- 
h orate absorbent cotton. 



The following examples illustrate the preparation of certain somoos : or 
n'O. riot to be construed t: limr the invention in any manne- whatscovm A 
oy weight 



n tt o scope of this invention They 
ex cent as otherwise .ndicated are 



Examples 



The formulations shown oolow in Tables 1 were prebiended ana extruae a 
Fxtrudcr The extrudate .vas coded through a water cath prior *o poilcti/in.'j 
ton Van Corn moiling m i;hnc The pel. els were dried fc 3-4 r ours a: 2oc- ■ 
rqee'eon molding 

T he control eKperaTvnts labeled A-f. showed low C'T Cornpaic-o tc tla . 
:ne nvent'on laoe.ed 1 -7 conta ning py. r o/pol/phospriatc b and sulfates cr r ■ 
;:o venose hate are mcta pyroonosDnates mcta oc-ychCEomates meta a: a 



a P 5 men 3Q L'D HP VI Single Screw 
■si part-: were injection molded in a 60 
n i !c r :od a-' emulating oven prior to 

ntic cxneaments the formulations of 
mais sncweo improved CTI The pyro/ 

■: ;:■'>::[;; t-o too • r' eta acid po vpnos- 



. p j.S/nr 



■': i v'-ene copo v r> ' ana 



■ a 1 1 \\ : r -ga avod ti.; t) volt: 

: ...'"I j at 1 Ca;. i J ' ' a ^ atO-.'i J ;\Ca 4' , iUSS tau. al'J !Cpl iCCJ CV C 

AFP .. omtanrit on snowed neneficn : effects or tne C ^ ao r\- /.as r- [ : ..o * 
Fa-ma atmn 2 was Fo'muiation 1 wth 4 5 C , :es^ lal: an:: a^p!a:ed t:y ■■ " 

:n 4 bnation snowea t :er ■ c - f icial effects on tne OT ! whicn was 'rrp'ovoc: to 4; 
f "rj alien o was similar to Formulation 1 witn 4 o . o::ioj ctny rce ■ 

" " [::o ■* !" s 1 ' 1 . " woo t :m if \ c\< C effects or" tl _, e '" " /m:c': c. a- ' r ' : : ' 



j uvcijp-sonato . Al f ""ale and 
■r v: iy a'e i Ft A; ^jIc an;: FFA 
v a I- a.. • A 'a,s oAFI- dad LLA 
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r ;j'"u on 5 was similar to Fcmulat on 4 wita 4 5 . -o;eea einy t;- r ' » :■ : ' 
t:n,i: or sncwea beneficial effects or. the C7 : wnicn vvjs .mprovec: to 4 •' 
f u r mj Mt.cn E was poiyarmuc 6 icsin plus 30 percc . d ass plus 'aire ■ 

• No's "no fiarr,c retaraant system was Dromo epoxy with ,o:;mcry oyico: 
Fo- muirition F was Formulation E with K>V ess g;ass and 25".. talc 

wn cn was improved to 375 volts 

f o" r ij,r:tiOri 3 was Formulation F witn 4 l 'o less talc ana replaces :;y sea 

r-\APP combination snowea benefieiai effects on the CT: wn eh was impiov 

Formulation 7 was similar to Formulation 6 witn 4 5'\. added ethylene 
or t :bm L it ion showed beneficial effects on the C T I wnich was improved to 4 - 
aos which are molded from the formulated resins a:e su, table for ^se n 

u../ .etb circuit bieaKeis. switches, fuse noioers. lamp sockets, distnouto: 

reticles may ue foirned by conventional molding techniques 



, -:cy ,-:te ■ PEA "T" rt ic SAPP and EEA 

: cd m: w '/'o,/. ethylene copolymer and 
' • ■■■j 3 ! 1 w. :•: 333 vo.ts 
" r a oono-.c a: effects on the CTI 

■■ ,o o pvoptiosonate (SAPP) Talc and 

, aCv^teiFEA- Talc SAPP and EEA 

e.eclik.a, devices such as electrical 
: ps enclosures oi ignition coils Such 
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Claims 



A flame xdarjeo 'esm meldmq composition witri emiaocee e eceicai ; 
flame retarding air, :>unt ct a haiogcnatod 'lame retaidao: :.bci glass a- 
of ; : pyro poly pnosphate soioctod from T.e group consisting o! metal py 
mc pyrophosphates metal acid polyphosphates and mixtuies theroo' 



'*. cs acmposrig a polyamide resin, a 
"■ ■ i c i < i . ' ■ i I o ! ma an effective amount 
spnatos irotal polyphosphates metal 



Aflame letarded resin moloing composition aecoroirm u. ; la n 1 vdem * 
r/-',H r' r C-. n , , wnerem M .s a meta / is from * to 5 x s a njmoo- frm 
a hu:t;L ei from 2 X 1 0 



:yc m/ye 1 msphate has the formula 
■ " 0 v s i ■ umber from 0 to 12. n is 



A flame retarded resin molding composition accord eg cla m ? wboi 
than at: out 400 volts 



fie 1 mil composition is greater 



4. A flame retarded resin mo ding ccmpcsiticn according to claim 1 who-' 
to Underwriters Laboratories lost No 94 



iid flame reta'dancy is V-O according 



5. A flame retarded resin molding ccmpcsiticn according to claim 1 whom 
methacrylate i halcqenatcd polystyrene or a poly ('haloarylacrylate) fla' 



ea a flame rclardant is a poly (haloaryl- 
■etardant 



6. A f ame retarded resin mo ding composition acceding to claim 1 where 
a reinforcing material 



■a o icsr molding composition includes 



7. A flame retarded resin molding ccmpcsiticn accoiding to claim 6 wnen 
tiller and reinforcing material such as glass fiber compr se the filler cm 
comprises from 10 to 50 u <» of the total weight percent of the composite/ 



said pyro'poiypnesphate said mineral 
ant of said icsin and said filler content 



8. A flame retarded resin molding composition according to claim 7 when 
position saio glass fiber is piesent in an amour" t from 5 to 30 percc"! 
amount horn 3 to 30 percent by weignt and sa.d pv:o/eo yphosphato ^ <..■ 
py weight whemm said weight pc cents are based on :ne total weight . 



Da sou on the to'.al weight of the com- 
v we ont minora; tiller is present m an 
m : - in amoem fiom 0 5 to 20 percent 

■i o composition 



9. A flame retarded rosin mo ding composition accord, rm :o claim 1 ac:o * 
olotmic polymer tor improving electrical properties 



: ly o;- uonq an effective amount of an 



10. An article molded from the flame retarded resin molding composreo a. ■ .rd ng to earn 1 
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